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Abstract
We have developed Simple Web Editor Utilities (Sweetie), a simple lightweight web editor that is suitable for collaborative website
authoring. In general, a syntax-highlighting editor helps learners notice mistakes. However, most computer systems in classrooms
prohibit installing software. This may reduce the usability and eﬃciency of the exercise. To solve these issues, we have developed
a web editor application that provides syntax highlighting, auto-indent and quick ﬁle/image upload functions. We have examined
Sweetie in lectures using both local and remote server conﬁgurations. We have conﬁrmed that Sweetie can reduce the problems
associated with web authoring, particularly for novice learners.
c© 2016 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of KES International.
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1. Introduction
Authoring web pages is a popular learning activity in introductory computer literacy courses. By authoring web
pages, students can understand the concept of markup languages, structure of hypertext, and representation of docu-
ments. In addition, students learn ways to express their thoughts and opinions through web pages with appropriate
design, visual properties, and animations.
A built-in text editor, such as Notepad, can be used to author web pages. However, such text editors do not support
syntax highlighting. Sublime Text1 and Atom2 are modern, customizable text editors that provide syntax highlighting.
Brackets3 is also a sophisticated text editor for web development. These editors are useful because syntax highlighting
and auto-indent functions help students ﬁx fundamental errors and markup mistakes.
For personal use, introducing such sophisticated text editors is relatively easy. However, in a classroom environ-
ment, installing new software requires administrator privileges. Even if the software has been installed, for security
reasons, changing preferences and introducing plug-ins are often prohibited on such computers. These restrictions
reduce the usability of web authoring software and learning performance, especially for novices.
We have developed Simple Web Editor Utilities (Sweetie), which is a simple editor environment for learning web
authoring. Sweetie is a web application written using HTML5 and PHP scripts.
∗ Corresponding author. Tel.: +81-93-884-3429 ; fax: +81-93-884-3429.
E-mail address: miuramo@mns.kyutech.ac.jp
 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons. rg/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of KES International
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2. Sweetie
This section describes the design criteria and implementation of the Sweetie lightweight web editor environment.
2.1. Design Criteria
We established the following design criteria for Sweetie:
• Students can edit their local ﬁles.
• The editor provides syntax highlighting and auto-indent functions.
• Multiple students (typically between two and six) can edit group ﬁles collaboratively.
• The editor works on student PCs and does not require administrator privileges.
• The editor provides basic shortcut keys, such as CTRL+S and CTRL+A.
• Students can add ﬁgures/images to web content easily.
• Students can easily view the authored web content using a web browser.
• Students can upload web content to a web server easily.
To realize these criteria, we chose a web application as a framework.
2.2. Functions
Sweetie was developed using HTML5 ﬁles and PHP scripts; thus, it can be installed by simply copying a folder or
extracting a zip ﬁle. Sweetie requires a web server application that recognizes PHP scripts. QuickPHP4 is suitable for
Windows operating systems (OS) because the ﬁle size is smaller than full-stack web servers, such as XAMPP.
Fig. 1. Start-up screen
Fig. 2. Editor view
2.2.1. Invoke, Edit, and Conﬁrm
To invoke Sweetie, the student uses a web browser to open the localhost URL with the port number of the local
web server. Figure 1 illustrates the Sweetie start-up screen. The buttons with text labels (e.g. accepthost.txt) represent
ﬁles that can be edited by the user. The buttons with icons are used to reload the list of ﬁle buttons and upload and
download ﬁles.
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When a user clicks a ﬁle button, an editor window is displayed in the middle of the screen (Figure 2). The editor
supports syntax highlighting of multiple ﬁle formats, e.g. HTML, CSS, JavaScript, Markdown, and so on ∗ After
editing a ﬁle, users can use either the save icon button or a keyboard shortcut (CTRL+S) to save the ﬁle. In addition,
users can use the conﬁrm icon button or a keyboard shortcut (CTRL+R) to conﬁrm the content of the saved ﬁle. This
operation opens a new web browser tab and displays the edited content.
2.2.2. Rename and Delete
Users can save the current ﬁle to a new ﬁle (i.e. to rename the name). When a user inputs a new ﬁle name in the
text ﬁeld, a conﬁrm dialog (Figure 3) window appears.
Fig. 3. Save As (copy)
Fig. 4. Delete ﬁle
The user can delete a ﬁle by deleting all content and then saving the ﬁle. After conﬁrming (Figure 4), the ﬁle can
be deleted.
2.2.3. Auto-Indent and Change Font Size
Sweetie provides an auto-indent function for HTML, CSS, JavaScript, and Markdown ﬁles. The user can apply
the auto-indent function to the current ﬁle by pressing an icon button next to the save button. Figure 5 depicts an
example of an auto-indented HTML ﬁle. The auto-indent function enables the user to check for markup errors, such
as incorrectly formatted HTML lists and table tags, and reduces the burden of ﬁxing mistakes.
Fig. 5. Indentation Fig. 6. Changing font size using a slider
∗ The syntax highlighting function is provided by the CodeMirror 5 editor.
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In addition, Sweetie can change the font size of the editor intuitively using a slider. The font size can be modiﬁed
smoothly from 5 to 50 pixels. Figure 6 presents a screenshot of changing the font size for a CSS ﬁle.
2.2.4. Markdown
The Sweetie web editor can handle not only HTML/CSS/Javascript but also Markdown ﬁles. Using MDWiki6
functions, Markdown ﬁles with an .md extension are dynamically converted to HTML using MDWiki JavaScript.
Using MDWiki, we can obtain a page view (Figure 8) of the Markdown ﬁle shown in Figure 7. Since the MDWiki
utilizes Bootstrap styles, the converted page is also suitable for small screen devices, such as smartphones and tablets.
Fig. 7. Markdown editor Fig. 8. Markdown page (MDWiki)
2.2.5. Uploading Files and Images by Pasting and Drag and Drop
When authoring web pages, images are important to improve the presentation and eﬀectiveness of the content. To
make embedding images easy, we developed a simple upload/markup function. When the user pastes a clipboard
image using the CTRL+V keyboard shortcut, the image is automatically saved as a server-side ﬁle and an image tag
is inserted into the HTML/Markdown content. The name of the image ﬁle is generated automatically using the upload
date/time. The embedded image tag type is selected according to the ﬁle content. Alternatively, an image ﬁle (e.g.
.jpg and .png ﬁles) can be embedded using drag and drop operations. In this case, an appropriate image tag must be
inserted manually. If a drag and drop method is used, the original ﬁle names are retained. When a non-image ﬁle (e.g.
.pdf and .zip) is dropped onto the editor, an anchor tag for opening/downloading is inserted.
With these functions, users can embed images in their web pages intuitively without considering how to transfer
images to the server or how to insert image tags manually. Google Docs provide similar functions for embedding
pasted images directly in a page; however, a completely WYSIWYG method, which hides all tags, may not be
eﬀective for learning web authoring. We consider that the primary goal of web authoring education is to understand
the relations among resources, such as HTML, CSS, and images.
2.2.6. Web Upload
In a web authoring class, the teacher must be able to assess students’ work. Typically, the teacher must choose one
of the following methods to collect the students’ ﬁles:
• The teacher asks the students to put their ﬁles in shared folders or on portable physical memory devices.
• The teacher explains ﬁle transfer methods (e.g. FTP, SCP, Git, and Subversion) and sets up server-side accounts.
The ﬁrst methods are straightforward for students. However, they pose diﬃculties if the students’ ﬁles are updated
frequently. In addition, sharing content on the web server requires additional eﬀort. The second methods are authentic
ways to transfer ﬁles to a server. However, teaching ﬁle transfer methods is time consuming and may reduce the actual
work time in a lecture.
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To solve these issues, we implemented a web upload function. With this function, students can upload web content
by pressing the upload button and inputting a user/group name and password. The web upload function compresses
the web content ﬁles to a .zip ﬁle and then sends the ﬁle to a server via the HTTP POST request method with the
credentials (user/password). A server-side script checks the credentials, accepts the ﬁle and extracts it to a speciﬁed
folder.
3. Implementation
Sweetie uses HTML5 ﬁles for clients and PHP scripts for servers. Sweetie can be used as a local or remote text
editor.
When used as a local text editor, the students copy or download the ﬁles and start a web server on their local
machine. Once the local web server is running, students can edit their local ﬁles. In this scenario, the web content
written by the students is stored on their PCs. To share the web content, students must use the Sweetie upload function
(Section 2.2.6).
When Sweetie is used as a remote text editor, the teacher prepares Sweetie ﬁles and accounts on a server in
advance. Students can access Sweetie on the server via a web browser. Account security, i.e. username and password,
is required to prevent editing by unauthorized users. Using Sweetie as a remote text editor is eﬀective and intuitive
because students can share authored web pages without requiring upload operations. However, the classroom network
bandwidth and server performance must be suﬃcient to support the number of students in a given class.
When using Sweetie as a local text editor, students must start a local web server. In Windows, the command



QuickPHP.exe /Port=12345 /Root=. /Start starts the server, specifying port number 12345. For MacOS
X or Linux with PHP 5.4.0 or later, the command




$ php -S localhost:12345 starts the built-in PHP server.
In this case, the current working directory is the document root of the web server. Then, Sweetie can be accessed by
opening the URL localhost:12345 in a web browser.
We used jQuery UI† to implement the Sweetie ﬁle buttons and sliders. For the main editor component with
syntax highlighting and auto-indent functions, we adopted CodeMirror5. To convert Markdown syntax to HTML, we
employed MDWiki6. Other functions, such as saving and compressing ﬁles on the server side, are realized with PHP
scripts, and client-side functions, such as shortcut keys, drag and drop operations, and inserting tags, are implemented
using JavaScript.
4. Related Works and Systems
The Amaya7 web browser/editor is a tool used to create and update documents directly on the web. Browsing
features are seamlessly integrated with the editing and remote access features in a uniform environment. Amaya
follows the vision of the web as a space for collaboration and not just a one-way publishing medium. Amaya supports
editing of HTML, CSS, XML, MathML, SVG, and more. The basic concept of Amaya is similar to Sweetie; however,
Amaya adopts a WYSIWYG authoring method. Sweetie provides a simple text editor; thus, students can learn markup
languages, such as HTML and Markdown.
Baggaley8 introduced several portable software packages (e.g. Firefox, Gaim, and Filezilla) that can be installed
onto USB memory and discussed the ﬂexibility and eﬀectiveness of portable software for education. Kompen et
al. 9 proposed a learning scenario and guidelines for a personal learning environment that utilizes Web 2.0 tools
and services. These studies focused on conventional tools and network services and ways in which these tools and
services can be applied to learning activities. This study proposes a portable web editor system for developing web
pages/applications for novice learners.
Dropbox, ownCloud, and BitTorrent Sync are popular tools for sharing ﬁles among groups and computers. To
enable automatic synchronization, users must install the application. ownCloud provides a web editor with a syntax-
highlighting function. However, the content and resources cannot be exported directly.
† https://jqueryui.com/
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Several sophisticated text editors run onWindows without requiring installation, e.g. Sakura-Editor‡, TeraPad§, and
xyzzy¶. These editors provide both syntax highlighting and auto-indentation; however, they do not support multiple
users editing simultaneously.
Advanced web services, such as Google Docs‖ and ShareLaTeX10, enable groups of users to edit content simul-
taneously. Even though such services require registration, their approach is similar to our motivation. The Stypi11
web service, formerly EtherPad, does not require registration. With Stypi, multiple users can write text ﬁles, such as
HTML andMarkdown, collaboratively. The Stypi live-viewing function renders a preview of the content immediately.
However, the service is specialized for text ﬁles, and users cannot build a web site that includes ﬁgures and images.
WebMatrix12 is an integrated web development environment provided by Microsoft. The setting of a website
constructed on a local machine can be easily applied to Internet servers. The primary WebMatrix target user group is
novice developers. Since the main target is similar, WebMatrix should be installed on a student’s PC in advance.
JSFiddle13 and jsdo.it 14 can share HTML, CSS, and JavaScript snippets using a simple interface. The snippets
written by others can be reused by forking items. These services are suitable for sharing simple snippets but not for
compound pages and sites because the URL for the snippets is assigned randomly. With Sweetie, users can utilize an
authoring environment that is similar to JSFiddle and jsdo.it on their own managed servers.
5. Practice Exercises
We used Sweetie in several classes. In this section, we describe how the proposed system was used and worked in
lectures.
5.1. Data Visualization and Presentation Lecture
The data visualization and presentation lecture involved group works of web page building as an integration of
document writing and generating ﬁgures and graphs. The students were in their second year. After explaining the
basic concepts of web pages, URLs, and web client-server models, we asked the students to copy a Sweetie folder to
their home and start a QuickPHP web server on their PC.
Then, the students opened the localhost URL in their web browser and modiﬁed the content. After local ﬁle editing
through the web browsers, we allowed the students to access a neighbor’s content by accessing 192.168.12.xxx (i.e.
local addresses assigned to the classroom PCs). Through this process, the students could recognize what the URL
means and what a web server is. Since the student PCs could not open the command prompt to check their own IP
addresses, we made Sweetie show the server and client IP addresses on the initial page.
Sweetie can accept editing requests from other PCs if a conﬁguration ﬁle (i.e. accepthost.txt) contains the IP
addresses of other PCs. Therefore, Sweetie can be used by group members to edit content collaboratively and si-
multaneously. We assigned group works in which two or three students collaboratively built a website that contained
pictures, ﬁgures, and graphs. We prepared three building methods: (1) HTML/CSS, (2) MDWiki, and (3) WordPress.
Methods (1) and (2) utilized Sweetie on student PCs, and method (3) deployed a web server accessible via the Internet.
Before utilizing Sweetie, we employed commercial web page authoring software. The commercial software has many
functions; however, it is designed only for a single user. Thus, the students struggled with merging content among
group members.
5.2. Building a Web Application Lecture
We also used Sweetie for a lecture about building a web application for librarianship. The participants were second-
to fourth-year students.
‡ http://osdn.jp/projects/sfnet_sakura-editor/
§ http://www5f.biglobe.ne.jp/~t-susumu/¶ http://xyzzy-022.github.io/
‖ https://www.google.com/docs/about/
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Fig. 9. Highlighting Errors
Fig. 10. Database Manager by phpLiteAdmin15
Before utilizing Sweetie, we prepared a Linux server, and the students connected to the server via the remote
desktop protocol. The students were required to know several Unix commands and ways to use the Emacs software.
However, these commands and the handling of ﬁles were diﬃcult for the students.
Using Sweetie, we prepared personal folders for each student on a web server accessible via the Internet. We
distributed user accounts and a URL to the students, and we explained how to log in to the personal Sweetie page.
Therefore, we could omit the Unix commands and remote desktop environment.
Since all student ﬁles were deployed on the server, the teacher could distribute additional sample ﬁles to the
personal folders as reference at any time. Thus, the teacher could eﬀectively explain various points ﬂexibly. Recall
that Sweetie can handle HTML, CSS, PHP, and JavaScript ﬁles. We also imported phpLiteAdmin15 (Figure 10). The
students managed their SQLite database using phpLiteAdmin. The most eﬀective part of Sweetie was checking and
highlighting syntax errors (Figure 9). The students could ﬁnd and ﬁx problems eﬀectively by themselves.
The source code viewing function was also eﬀective for sharing sample code (Figure 11). The key string of the
URL was generated automatically by a Sweetie PHP script. The teacher was able to generate the URL by pressing the
view source link (Figure 9) while editing.
Fig. 11. Code viewer
Fig. 12. Editing lecture page
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5.3. Authoring Lecture Material
Sweetie is useful for both students and teachers. We wrote a complete set of lecture materials using Sweetie.
The content was authored using MDWiki functions. We could easily write the content with images with Markdown
notation in less time (Figure 12) and generate sophisticated pages that adopt a Bootstrap CSS design (Figure 13).
Most of the images were pasted using CTRL+V operations with clipboard images.
The primary beneﬁt of using Sweetie for lecture materials is fewer authoring restrictions. The only tool required
for authoring/updating content is a web browser. Therefore, the burden of updating/modifying content is mitigated.
Since Sweetie can handle JavaScript ﬁles, we developed a handwriting note animation tool using d3.js with the
Sweetie editor. This tool can be embedded in Markdown content easily using an inner frame tag (Figure 14).
Fig. 13. Lecture Page
Fig. 14. Handwritten note animation (d3.js)
Through the lectures and practice exercises, we found that Sweetie is helpful for a wide range of learners, from
novices to experts. The direct modiﬁcation of the server content with conventional web browsers reduces both physical
and mental burdens.
5.4. Merits
Since Sweetie was developed using a portable web application framework, the following merits are obtained:
• Sweetie can be used on student PCs without installing software. Therefore, no administrator privileges are
required.
• When a student runs Sweetie on a student PC, the capacity of the network bandwidth does not inﬂuence the
student’s work.
• The total size of Sweetie is less than 5 MB; thus, portability is high.
• Students can understand the structure of world-wide web servers through experiments of starting their local
web servers and accessing to them. To edit ﬁles collaboratively, students must specify the IP addresses of other
PCs. In addition, through the access control settings, the students became aware of the importance of security
and the possibility of attacks.
• When a student runs Sweetie on a student PC, the ﬁles can be managed intuitively using a ﬁle manager (e.g.
Explorer). The students can change ﬁle names and copy ﬁles directly using the ﬁle manager.
• Sweetie can be used to edit various types of text ﬁles: HTML, CSS, JavaScript, Markdown, PHP, etc.
• Sweetie allows the student to conﬁrm edited ﬁles by opening content in another tab.
• Image ﬁles can be uploaded and embedded using simple paste (or drag and drop) operations.
• The students can utilize a simple but powerful Wiki system with Markdown notation.
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6. Conclusion and Future work
We have proposed a web authoring application named Sweetie. Sweetie does not require administrative privi-
leges for installation. Sweetie’s syntax-highlighting, auto-indentation, and quick ﬁle/image uploading functions help
students notice errors and reduce unnecessary and troublesome tasks, such as uploading and marking up ﬁles. The
Markdown wiki function also relieves the burden of authoring web content from scratch. The student can develop
web pages using various methods at their own level of knowledge.
Note that Sweetie does not employ a WYSIWYG editor, e.g. Google Docs. This may increase the diﬃculty of
the tool; however, we believe that the key to learning web development is to organize multiple resources with markup
notation. Therefore, Sweetie makes students focus on the editor screen.
In the future, we plan to enhance synchronized and simultaneous collaborative editing among group members.
Introducing a live-viewing function, e.g. Stypi11, the usability and eﬀectiveness of learning will increase.
Sweetie can be downloaded from: http://bit.ly/sweetieapp/.
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